In terms of macro-economic policy, gross fixed capital formation, which is the major component of domestic investment, is seen as an important process that could accelerate economic growth. This study re-examines the controversial issue of causality between domestic investment, employment and economic growth using South African data. The traditional assumption of causality running from investment to economic growth has remained inconclusive while empirical findings on the investment and employment growth nexus are also largely unsettled. The study makes use of quarterly data from 1995Q1 to 2016Q4 within the framework of the Johansen cointegration and Vector Error Correction Models (VECM). The empirical findings suggest that a long run relationship exists between domestic investment, employment and economic growth, with causality running from economic growth to investment and not vice versa. The results also demonstrate that investment has a positive long-run impact on employment. The empirical evidence further suggests bi-directional causality between employment and economic growth, while evidence of uni-directional causality, from investment to employment, is also found. The major implication of the study is that although there is bi-directional causality between economic growth and employment, economic growth does not translate to increased employment in the long run confirming "jobless growth". Investment is found to be a positive driver of employment in the South African economy in the long-run. The study concludes that, in order to stimulate employment, investment enhancing policies, such as low interest rates and a favourable economic environment should be put in place to accelerate growth. Measures to promote economic growth, such as improved infrastructural facilities and diversification of the economy, should be further engineered so as to encourage increased investment.
Introduction
Domestic investment, or gross fixed capital formation, has in terms of theory recognized as an essential component to facilitate economic growth and employment (Overseas Development Institute (ODI, 2016) ). Keynes argued that new and additional investment increases the aggregate demand in the economy (Tobin, 1965 ). An increase in domestic investment occurs when existing firms make new investment or new domestic investors enter the market (Faulkner, Loewald & Makrelov, 2013) . Theoretically, an increase in investment is expected to provide more jobs or increase the employment level. Meanwhile, higher growth rate of the economy has also been agued to stimulate domestic investments. As a result, from theoretical point of view, there exists bi-directional causality between investment and economic growth. However, improvements in innovation, science and technology, which have resulted in manpower being displaced by machines and leading to a situation known as "jobless growth" may undermine the role of investment in accelerating the growth of an economy (Coombs & Green, 1981; Hodge, 2009 ). Some of the functions previously performed by people have been computerised or mechanised, a process which allows certain types of work to be completed more efficiently and more cost effectively, enhancing productivity (Davis, 1991) . In sum, this process may result in employment losses in the economy and consequently lead to jobless growth (Frey & Osborne, 2015) .
Empirical literature has established a robust positive relationship between investment and economic growth (Levine & Renelt, 1992; Mankiw et al., 1992; De Long & Summers, 1992) . However, there are limited empirical studies that consider the impact of investment on employment creation in the literature. De Long and Summers (1992) assert that the positive association actually represents a causal link running from investment to economic growth. In this view, increased growth is triggered by higher investment rates or higher capital formation in the form of investment in equipment. However, Kuznet (1973) was of the opinion that there were cases where acceleration in growth had preceded increases in investment. By implication, he argued there could be cases where the causal link could run from economic growth to investment; not vice versa. Few empirical findings have supported this claim in the literature. Motivated by this claim, Summers and Heston (1991) investigated a set of 101 Organization for Economic Co-operation and Development (OECD) countries using averages of investment shares and economic growth over the post war period: they observed that an increase in the level of investment is preceded by steady and long term economic growth. Blomstrom et al. (1996) found that economic growth Granger-cause investment, but investment does not Granger-cause economic growth. Similar results are reported by Carroll and Weil (1994) . This has led to an interrogation of the earliest theoretical position that investment Granger-causes long-run economic growth and not vice versa. This study revisits the relationship on the direction of causality between investment and economic growth on the one hand, and between investment and employment on the other. Also, most of the existing empirical studies have mainly focused on the nexus between foreign direct investments and economic growth. The study would be contributing to scarce empirical studies on the relationship between domestic investments, employments and economic growth. The remainder of the study is structured as follows: Section 2 reviews relevant theories and literature while Section 3 presents the econometric methods and procedures. Section 4 provides the empirical results; the last section, 5, concludes the study.
Literature Review
The central role of domestic investment as one of the engines of growth is contained in several economic growth theories (Keller & Yeaple, 2009 ). Reig (2013) mentions the classical political economy of the nineteenth century, the Keynesian view of growth (Harrod-Domar model), the neoclassical growth theory (Solow and Denison) and the endogenous growth theories. This theoretical position was examined in the light of several empirical studies. Bond et al. (2007) discover evidence for 94 non-OECD countries where a major share of investment in economic growth generates a higher level of output per worker, as well as a higher rate of growth in the long term. On the contrary, there is not much empirical evidence in favour of investment leading to economic growth. In this study, Bond et al. (2007) mention that a large number of recent studies have found that investment does not Granger cause economic growth, such as Jones (1995) and Blomstrom et al. (1996) . These approaches address the issue of investment by means of different emphases but all agree that investment is important in explaining the growth pattern of the economy (Mordecki & Ramírez, 2008) .
Other authors have emphasised that causality does not move from investment to growth, because in most cases, investment levels depend on the preceding business cycles (Mordecki & Ramírez, 2008; McKinnon, 2010) . Antelo and Valverde (1994) , on the other hand, investigated private investment in Bolivia. They argued in view of the Keynesian theory that investment affects economic growth positively and depends on the expected rate of return of capital. Antelo and Valverde (1994) added that according to the neoclassical theory, investment depends on economic growth and interest rates. However, in developing countries where financial markets are less developed, the level of interest rate is not a significant determinant of investment. Attanasio et al. (2000) found that investment Granger causes growth; another related study by Bond et al. (2004) , also provides evidence that investment Granger causes economic growth. They investigated 94 countries; their empirical findings also suggest that a major share of investment in GDP generates a higher level of output per worker, as well as a higher rate of growth in the long term. Meanwhile, Cheung et al. (2012) , found heterogeneity in the relationship between investment and growth. They examined the case of 188 rich and poor countries. Their empirical findings largely suggest a negative association between investment and economic growth. This, they argued, is particularly true for developing countries. Similarly, Ibarra and Moreno-Brid (2004) , who studied the relationship between economic growth, investment and foreign direct investment (FDI) in Mexico, find that investment depends crucially on economic growth and real wages. Mordecki and Ramírez (2014) investigated the relationship between domestic investment, economic growth and employment in Uruguay, using a VECM framework. Their findings propose a long-term relationship between economic growth, investment and employment. The Granger test results suggest that economic growth precedes investment and employment, while investment also precedes employment. Podrecca and Carmeci (2001) examined the causal relationship between investment and economic growth using panel data in European countries. They established that causality between investment and growth is bi-directional. The above findings are confirmed by Bekhet and Othman (2011) . Kanu and Ozurumba (2014) researched the impact of capital formation on the economic growth of Nigeria by means of multiple regression analysis and a VAR model. They found that variables such as total exports, domestic investment and lagged values of economic growth had positive relationships with economic growth on the long run. No significant relationships were established on the short run between the variables. This result is supported by earlier studies in Nigeria. For instance, Ugochukwu and Chinyere (2013) and Bakare (2011) argued that capital formation is positively and significantly related to economic growth in Nigeria. Similarly, Shuaib and Dania (2015) and Adegboyga and Odusanga (2014) also confirmed that investment has a significant positive impact on economic growth. Mohsen and Maysam (2013) investigated the causal relationship between gross domestic investment and economic growth for the Middle East and North African countries. They employed a panel unit root tests and panel cointegration analysis from 1970 to 2010. Their empirical findings suggest strong causality from economic growth to investment in these countries. However, they confirmed that investment has no significant effects on economic growth in the short-and long-run. Consequently, their findings support the line of argument in the literature that economic growth is the driver of investment. In another dimension, Rajni (2013) argued that a bi-directional causality exists between gross domestic capital formation and export growth. His empirical findings also support the evidence of uni-directional causality from capital formation to changes in exports.
Iocovoiu (2012) examined the relationship between the net capital investment and employment in Romania. He concluded that net capital formation positively and significantly affects employment. Within the framework of a Structural Vector Analysis, Karim, Karim and Zaidi (2012) empirically researched the dynamic relationship between economic growth, fixed investment and household consumption in Malaysia. Their findings confirm the evidence that fixed investment significantly affects economic growth. They, however, argued that fixed investments significantly affect economic growth only in the short run. Neanywa and Makhenyane (2016) studied the impact of investment on the economic growth of South Africa. They employed the Johansen co-integration econometric method and a vector error correction model (VECM). Their empirical results revealed that gross fixed capital formation has a positive relationship with economic growth in the short as well as in the long-run. They also found evidence of bi-directional causality between gross capital formation and economic growth. Kumo (2012) examined investment in infrastructure and economic growth in South Africa by means of a Granger causality analysis; the empirical findings revealed the evidence of bi-directional causality between investment in infrastructure investment and economic growth.
In conclusion, there is no conclusive evidence from the literature review of the direction of causality between investment, economic growth and employment. The South African case analysis presents evidence from 1995 to 2016 and allows a modern perspective from a developing country's point of view.
Methods and Econometric Procedures
To carry out this study, a vector autoregressive (VAR) model with error correction mechanism (VECM) was estimated. The variables used in the study include: economic growth with GDP as the measurement, gross fixed capital formation for domestic investment, number of people employed as employment and exports. Export was included because of its significant theoretical relationship with the remaining variables and as such being mostly used in the literature. All series were converted to logarithms. The variables with abbreviations are listed as the log of real GDP (LRGDP), log of investment (LINV), log of employment (LEMPLOY) and log for exports (LEXP). All the data for the series are extracted from the South African Reserve Bank (SARB) data base. The series were taken quarterly; modelling was from the first quarter of 1995 to the fourth quarter of 2016. In order to analyse the integration degree of the series to be modelled, the augmented unit root testing was performed using the Dickey-Fuller (ADF) and Phillips and Perron (PP) tests for both levels and first differences of all the variables. Both the ADF and PP unit root tests utilise the various specifications of the following regression model (Levin, Lin, & Chu, 2002) .:
Where is the variable of interest, is the disturbance term and is a time trend. Assuming that each of the variables contains a unit root in levels, but not in the first differences, one can proceed to determine the number of cointegrating vectors among the variables in question. Johansen (1991) suggested a method to test for cointegration by considering the following p-variable VAR model:
Where is ( × 1) vector of the variables in question, which is (4 × 1) vector. is the disturbance term assumed to be a normally and independently distributed Gaussian process with zero mean and variance Ω. Although these variables are individually non-stationary, if there are linear combinations of these variables that are stationary, then they form a meaningful and stable long run relationship. Thus, exploiting the notion that they are cointegrated, one may re-parameterise equation (2) to obtain the following vector error correction representation (VECM):
The symbols included in equation (3) represents the following: the s are parameters; and represents the parameter matrix which rank defines the long-run relationships between the various variables included in the model. Johansen (1992) formulated test statistics to determine the based on the maximum likelihood estimation method, firstly the trace test and secondly the maximum eigenvalue test.
The causal relationship between investment and economic growth on one hand and between investment and employment on the other hand, were examined with the help of the Granger-causality procedure based on VECM. This procedure is particularly attractive over the standard VAR because it permits temporary causality to emerge from the sum of the lagged coefficients of the explanatory differenced variable and the coefficient of the error correction term. In addition, the VECM allows causality to emerge, even if the coefficients of lagged differences of the explanatory variable are not jointly significant (Anoruo & Ahmad, 2001 ).
Empirical Findings and Discussion

Unit root tests
Using equation (1), the ADF and PP unit root tests were estimated. Table 1 presents the results of the time series properties of the variables with both trend and intercept being significant. All the variables are non-stationary in levels I(0) but stationary in first difference I(1) at 5 percent significant levels. 
Long-run analysis
Having determined the stationarity of time series, the Johansen cointegration test for long-run relationships is performed to test for any linear combinations of the variables that have a common stochastic trend. The Johansen test is quite sensitive to the lag length selected; consequently, a lag selection test was conducted to determine the optimal lag length. A lag length of 2 was selected because this is supported by all the lag selection criteria. In a multivariate system, consisting of economic growth, employment, investment and export, the maximum number of cointegrating vectors is 3, so that the null hypothesis is that there is no co-integrating vector and the alternative is that there is at least one co-integrating vector. The cointegration result is presented in Table 2 . The null hypothesis of no co-integration (i.e. r = 0) is rejected at the 5 percent significance level in all the cases. However, the alternative hypothesis that there are at most 3 co-integrating vectors (r <3) could not be rejected for all the cases. The fact that the variables are co-integrated suggests that there is a long-run equilibrium relationship between the variables in the time series as well as the existence of causality in at least one direction. Equations (4) and (5) present the results of the long-run relationship between the variables at 5 percent significant levels. From equation (4), the empirical results show that there is a positive, long-run relationship between employment, investments and export, while economic growth is found to have a negative long run impact on employment. This confirms the hypothesis of jobless growth in the long run in South Africa, and the unemployment rate remaining unacceptably high. Equation (5) indicates a positive long-run relationship between economic growth, investments and export. This positive long-run relationship between economic growth, investments and export is consistent with Kanu and Ozurumba (2014) as well as Mordecki and Ramírez (2014) , Ugochukwu and Chinyere (2013) , Bakare (2011) and Neanywa and Makhenyane (2016) , amongst others. This, however, is in contrast to a number of other empirical studies which either could not establish a long-run relationship between investment and economic growth or established a negative long-run relationship as found by Mohsen and Maysam (2013) , Podrecca and Carmeci (2001) as well as Cheung et al. (2012) and Attanasio et al. (2000) . The observed negative relationship between growth and employment could be associated with inefficient use of fixed available factors of production and inadequate technological advancement. 
Causality tests
Given the results of the co-integration tests, the next step is the estimation of the VECM of equation (3) to determine the direction of causality between employment, investment, economic growth and export. The results of the causality tests from the estimates of the VECM are reported in Table 3 . (0.0001***) Note: *** implies rejection of the null hypothesis at the 1% level, ** at the 5% level and * at 10% level while the p-values are represented in parentheses ().
In the analysis of Table 3 , a significance threshold at the 5% level was selected. As may be observed from Table 3 , a unidirectional causality exists between GDP and investment, with causality running from GDP to investment and not the other way round (only at the 10% significance level), in South Africa. This position supports other studies in the literature that have argued that investment does not Granger cause growth (Mordecki & Ramírez, 2014; Antelo & Valverde, 1994) . In addition, there is uni-directional causality running from real GDP to employment, not vice versa, while GDP is also found to drive export in South Africa. Lastly, it was found that changes in exports cause changes in employment. These findings confirm the previous empirical positions, such as Rajni (2013), Kanu and Ozurumba (2014) and Neanywa and Makhenyane (2016) , among others.
To check the robustness of the results, the standard pairwise Granger causality test was also conducted. As recorded in Table 4 , GDP causes investment but not vice versa, indicating that economic growth drives investment in South Africa. There exists a bi-directional causality between GDP and employment in South Africa, as well as between investment and employment. Furthermore it was found that GDP causes export and export causes employment. This empirical evidence affirms the earlier position and other studies, such as Mordecki and Ramírez (2014) , Rajni (2013) and Adegboyga and Odusanga (2014) . The significance of the coefficient of real GDP from the VECM estimation in Table 5 is that real GDP adjusts in the short-term to the long-run relationship deviations, while the decision criteria for the other variables regarding the coefficients and t-values, suggests that they do not adjust in the short-run to the long-run relationship deviations. 
Stability tests
The diagnostic tests are presented in Table 6 . The results indicate an absence of serial correlation and heteroscedasticity. The null hypothesis of no serial correlation, and no heteroscedasticity, were accepted because of the insignificance of the probability values as they are greater than 5 percent. Also, the null hypothesis of normal distribution was accepted since the probability value is greater than 5 percent. 
Conclusion
The relationship and the direction of causality between investment, growth and employment has been an important subject of investigation in economic literature. This is because investment is traditionally believed to play a pivotal role in the growth process and growth is assumed to play an important role in employment generation. Evidence from the literature demonstrates that empirical findings on the nature of the relationship between investment and economic growth are far from being settled, since they are still divergent, and that the employment growth nexus also remains inconclusive. There are empirical studies in favour of the theoretical position that investment precedes growth, while there are others that provide evidence in favour of the hypothesis that growth determines investment. Likewise, some empirical studies furnish evidence of the positive impact of economic growth on employment while others argue the opposite. This study, motivated by lack of consensus in the literature on the direction of causality between investment, employment and economic growth, investigated the nature of the relationship between these variables in South Africa within the framework of the Vector Error Correction Model (VECM). The empirical results show that a long run relationship exists between the variables. The empirical findings also suggest evidence in favour of bi-directional causality between employment and economic growth, with economic growth impacting negatively on the employment in the long-run. Economic growth is also found to precede investment, rather than vice versa. The major conclusion derived from the study is that economic growth is an important driver of investment, employment and export in the long-run in the South African economic environment. The empirical findings also confirm the jobless growth hypothesis in the long-run. The study concludes that, in order to stimulate employment, investment enhancing policies such as low interest rates and a favourable economic environment should be put in place. Government should also vigorously pursue growth stimulating policies such as improved infrastructural facilities and diversification of the economy so as to spur the investment level in the economy. Future research will include a comparative panel analysis on developing countries, including the BRICS countries with regard to the relationship between investment, growth and employment.
